Objective: Prostate cancer (PCa) patients often must decide between several treatment modalities considered equally efficacious, but associated with different benefits and side-effects. For some, the decision-making process can be difficult, but little is known about patient characteristics and cognitive processes that might influence the difficulty of such decisions. This study investigated the roles of dispositional optimism and self-efficacy in PCa treatment decision-making difficulty and satisfaction.
Introduction
Prostate cancer (PCa) is the most prevalent noncutaneous malignancy in American men [1] . It is estimated that 186 320 men will be diagnosed with, and 28 660 will die from PCa in 2008 [1] . About 91% of cases of PCa are diagnosed when the cancer is still confined to the prostate (clinically localized disease) [1] . The most common treatments for clinically localized PCa are surgery (radical prostatectomy), external beam radiation, implantation of radioactive seeds in the prostate (brachytherapy), and watchful waiting (watching and waiting for cancer progression) [2] . Radical prostatectomy, external beam radiation, and brachytherapy are currently considered equally effective at curing PCa [3] . Owing to the risk of serious side-effects associated with all forms of definitive treatment, watchful waiting is regarded as appropriate for some men, especially if they are at relatively low risk of dying from their disease because they have low-risk disease (Gleason score p6, PSA p10, and cT1c/cT2a), and are older (470 years of age), or have serious co-morbid disease [4, 5, 6] . Active patient involvement in the treatment decision is generally considered desirable as (1) PCa treatment is an example of 'preferencesensitive care'; that is, there are typically two or more appropriate treatment options available and (2) PCa treatments involve trade-offs between sideeffects and benefits [6] [7] [8] [9] .
Deciding between cancer treatment options can be stressful [10] . The absence of a single standard of care for PCa and the threat of quality of lifereducing side-effects (e.g. urinary, bowel, and erectile dysfunction) could increase the complexity and potential difficulty of deciding between treatment options. Gwede et al. reported that nearly half of PCa patients reported experiencing difficulty (49%), and, or distress (45%) during the treatment decision-making process [11] . Furthermore, treatment decision-making difficulties may have significant long-term negative consequences. Research with breast cancer patients indicates that difficulties and low satisfaction with the cancer treatment decision are associated with decisional regret and worse mental health in survivorship [12, 13] .
Dissatisfaction and difficulty with the decisionmaking process are part of the overall burden of PCa, and efforts should be made to understand the determinants of treatment decision-making difficulty, identify at-risk patients, and provide effective decisional support to those who are likely to benefit from such support. Personality may be one determinant of how much difficulty patients experience during the treatment decision-making process. Personality includes coherent patterns in an individual's psychological functioning [14, 15] . In his Knowledge and Appraisal Personality Architecture framework, Cervone proposes that a key process underlying these emergent personality patterns is activation of enduring beliefs, and their influence on appraisals, the process of gauging the significance of features of the environment for one's well-being, and one's ability to cope with potential threats [14] . Empirical evidence supports this model [16, 17] . Applying this framework to cancer treatment decision-making, we would expect patients to be influenced by the beliefs that they bring to the decision, their appraisals of threats posed by the cancer and the treatment itself, and their perceptions of their ability to meet the decision-making challenge (i.e. self-efficacy).
Dispositional optimism/pessimism, defined as a generalized tendency to expect either positive or negative outcomes in important domains of life, is one example of a coherent set of enduring beliefs about one's relationship with the world [18] . There is ample empirical evidence that whether they are generally optimistic or pessimistic influences patients' well-being, distress, and engaging in physical and psychosocial health behaviors both during and after treatment for cancer [19] [20] [21] [22] . Evidence indicates that optimism also predicts how cancer patients cope with treatment decision-making. More optimistic breast cancer patients were found to engage in more planning than patients who were less optimistic, and Wong et al. found that PCa patients who were more optimistic wanted more PCa-related information [23, 24] . Steginga found that, in PCa patients, greater optimism was associated with less decisional and general PCa uncertainty prior to, as well as 2 and 12 months post-treatment, in part, due to more optimistic patients appraising their cancer as less threatening to significant aspects of their lives [25] .
There may be multiple pathways through which optimism/pessimism (hereafter simply referred to as optimism) influences coping with adverse circumstances. Results of a recent meta-analysis suggest that one reason that optimistic patients may adjust better to adversity is that they engage more actively and effectively in the coping process [25] . For example, Carver and colleagues found that breast cancer patients who were more optimistic responded to having cancer with more acceptance, less denial, and less behavioral disengagement than patients who were less optimistic. Use of these coping responses accounted, in part, for optimists' lower levels of distress compared with more pessimistic patients [18] .
Optimists' ability to engage more fully and effectively in coping or meeting an important challenge, as well as their tendency to appraise the challenge as less threatening may be, in part, due to having higher confidence in their ability to succeed at these challenges compared with people who are less optimistic. Self-efficacy, or perceptions of one's ability to perform a given challenging behavior is a robust predictor of success [26, 27] . When engaging in challenging tasks, people who are more self-efficacious experience less anxiety, adopt more challenging goals, persist longer in the face of failure, and adopt more thorough and systematic approaches to solving problems [26, 27] . Although there has been little research examining the role of decision-making self-efficacy in patients' cancer treatment decision-making, research on complex decision-making in other settings, such as managers making decision in organizational settings, suggests that loss of confidence in one's ability results in less efficient use of analytic strategies, setting lower decisional goals and lower performance (i.e. worse decisions) [28, 29] .
Research aims and hypotheses
The present research addresses a need to understand who is at increased risk for difficult and potentially distressing PCa treatment decisionmaking experiences and to identify modifiable psychological processes that influence satisfaction and difficulty with the process. We examined the roles of optimism and self-efficacy in PCa treatment decision-making difficulty and satisfaction. It was hypothesized that patients who were more optimistic would be more satisfied and experience less difficulty with the decision-making process, and that these effects would be partially mediated by their self-efficacy for making the treatment decision. We tested these hypotheses while controlling for a number of covariates. We first controlled for the degree of importance patients gave to sideeffects when making the decision. Patients who give high importance to side-effects when making their decision may find the decision more difficult because they perceive the risk of side-effects associated with treatment as highly threatening or they feel more conflicted about the trade-offs between various treatment options. We also controlled for demographic characteristics and level of agreement between preferred and perceived levels of decisional control, demonstrated in previous research to predict decision-making satisfaction [30] .
Method

Patients
Two hundred and two patients who had been recently diagnosed with clinically localized PCa were recruited to complete a survey inquiring into factors that influenced their treatment decisionmaking; 159 (78.71%) returned the survey. They comprised a convenience sample of consecutively eligible men identified by the consulting physician as meeting inclusion and exclusion criteria: (1) biopsy-confirmed PCa; (2) no previous diagnosis and treatment for clinically localized PCa; (3) no signs or symptoms of advanced disease or diagnosis of confirmed metastatic PCa (positive bone scan or CAT scan; (4) were 40 years or older; (5) proficient in English; and (6) self-identified as either non-Hispanic White or non-Hispanic Black (hereafter referred to as 'Black' or 'White'). Of the 159 patients who completed the survey, 34 were excluded from the present analyses because of incomplete data, yielding a final sample of 125.
Procedure
Potentially eligible men were approached by a physician (male) or nurse practitioner (female) during a visit to either of the two urology clinics. Interested individuals were administered informed consent procedures. Men who agreed to participate were provided with the survey in person or by mail and instructed to complete and return the survey by mail after they made their treatment decision, but prior to starting/receiving treatment.
Measures
Independent variables
Optimism was assessed with the Life Orientation Test-Revised , a 6-item scale (plus 4 filler items) that assesses the extent to which respondents agree with statements such as, 'I hardly ever expect things to go my way', and 'I'm always optimistic about my future' (a 5 0.76). Participants responded using a 5-point Likert-type response format ranging from 'strongly disagree' to 'strongly agree' [31] .
Treatment decision-making self-efficacy was assessed with three items (a 5 0.85) that ask patients to rate their confidence in their ability to, 'ask your doctor(s) questions about your treatment options that concerned you', 'discuss openly with your doctor(s) questions/concerns about developing any side effects after treatment', and 'make the decision about which treatment is best for you after discussing options with your doctor'. Patients rated their confidence on a 3-point response format ranging from 'not at all confident', to 'extremely confident'. Although previous work has used validated measures of self-efficacy for communicating with one's physician [32] , interacting with one's physician [33] , or generalized self-efficacy [13] , none of these measures is designed to specifically measure patient self-efficacy for making a treatment decision.
Dependent variables
Decision-making satisfaction was measured with the Holmes-Rovner Decision Scale, which consists of seven items that assess agreement with statements regarding satisfaction with various aspects of decision-making (e.g. time to make the decision, level of involvement in decision-making, level of control, coherence of decision with personal values) (a 5 0.82). Agreement was assessed on a 5-point Likert-type response format ranging from 'strongly disagree' to 'strongly agree' [34] .
Decision-making difficulty was assessed with three items (a 5 0.87). Patients were asked the extent to which they agreed or disagreed with the following: 'Making the decision about the type of treatment to have was stressful', 'it was difficult to make the decision about what treatment to have', and 'knowing the opinions of family members made it more difficult for me to decide what kind of treatment to have'. They rated their agreement with each item on 5-point Likert-type response formats ranging from 'strongly disagree' to 'strongly agree'. Higher scores on the measure represent more difficulty with making the treatment decision.
Covariates
Influence of side-effects was measured with three items on which patients rated the extent to which possible side-effects of various treatment modalities (interference with one's sex life over the long term, leakage of urine, burning with urination or in rectum) influenced their decision on a 4-point Likert-type response format ranging from 'did not influence decision', to 'greatly influenced decision'. Given that responses to the three items were intercorrelated (r's 5 0.45, 0.65, 0.69) they were combined into a single scale (a 5 0.81). Agreement between preferred and perceived level of decisional control was assessed with a measure adapted from Degner and Sloan [35] . Participants were provided with a total of seven statements corresponding to three different levels of decisional control: passive (e.g. 'My doctor(s) made the decision with little input from me'), collaborative (e.g. 'My doctor(s) and I made the decision together'), and active (e.g. 'I made the treatment decision with little input from my doctor') and asked to select the statement that best represented how: (1) they wanted to make the treatment decision and (2) how the actual treatment decision was made. Responses were coded as either 'matching' if a participant's preferred and perceived levels of decisional control were from the same category, or 'not matching' if a participant's preferred and perceived levels of decisional control were from different categories.
Demographic characteristics (race, marital status, education, income, age) were assessed via patient self-report.
Statistical analyses
We used standard residual diagnostics to verify normality, linearity, and homoscedasticity of residuals. For descriptive purposes, we conducted a series of unadjusted linear regression analyses to examine bivariate relationships between the predictor variables (optimism, self-efficacy), covariates (influence of side-effects, agreement between perceived and preferred decisional control, demographic variables), and the two outcome variables (decision-making difficulty and satisfaction). Next, we conducted hierarchical multiple linear regressions to examine the relative contributions of the predictor variables and covariates to decisionmaking difficulty and satisfaction. Variables were entered in an a priori order chosen with the intent of examining the unique contribution of optimism and treatment decision-making self-efficacy after accounting for covariates. Categorical predictors (race, marital status, education, income, and agreement between preferred and perceived level of decisional control) were entered as dummy coded variables. Age was not included in the model due to the large number of missing values on the variable (17% of the study sample).
Finally, we tested whether treatment decisionmaking self-efficacy partially mediated the effects of optimism on decision-making satisfaction and difficulty using a bias-corrected bootstrapping procedure outlined by Preacher and Hayes [36] .
Results
Residual diagnostics revealed no issues with normality, linearity, and homoscedasticity of residuals. Demographic characteristics of the sample are presented in Table 1 . For descriptive purposes, Table 2 contains bivariate relationships between the predictor variables, covariates, and decisionmaking difficulty. Also of note, apart from the hypothesized relationship between optimism and self-efficacy, only two sets of predictor variables were related. Optimism varied as a function of level of education (F(3, 121) 5 6.23, Po0.01), with more educated patients tending to be more optimistic than less educated patients. In addition, selfefficacy and agreement between preferred and perceived level of decisional control were positively associated (r 5 0.21, P 5 0.02). Finally, mean scores and standard deviations for the continuous predictor variables were: 2.27 (1.0) out of 4 for importance of side-effects, 3.71 (0.61) out of 5 for optimism, and 2.67 (0.98) out of 3 for decisionmaking self-efficacy.
Difficulty with decision-making
Thirty-one percent of patients reported difficulty with the decision; that is, their mean responses to the difficulty items indicated that they either agreed or strongly agreed with statements about finding the decision process difficult.
Results of the hierarchical multiple regression (Table 3 ) revealed the relative contributions of the predictors to difficulty with decision making, including the contributions of optimism, and treatment decision-making self-efficacy over and above those predictors of decision-making satisfaction previously identified in the literature (demographic variables and agreement between preferred and experienced decisional control). Demographic characteristics (race, income, education, and marital status) were entered in the first block. This step Table 4 contains parameter estimates for the final regression model. Controlling for other factors in the model, a unit increase in self-efficacy was associated with a 0.70 point reduction in difficulty on a scale ranging from 1 to 5 (Po0.001). Optimism also significantly predicted difficulty (B 5 À0.31, Po0.001). Regarding the covariates, when all the variables were in the equation, influence of side-effects remained a significant predictor of treatment decision-making difficult (B 5 0.37, Po0.005), and the regression weights for race and education became significant. Being Black was associated with greater decision-making difficulty (B 5 0.41, Po0.05). As explained in the Discussion section, this was due to a suppression effect [37] .
Mediational analyses
The addition of treatment decision-making selfefficacy to the model reduced the effect of dispositional optimism on difficulty with decision-making by 32.5%, suggesting that self-efficacy partially mediated the effect of optimism on decisionmaking difficulty. A formal test [36] confirmed that self-efficacy significantly mediated the effect of optimism on difficulty with decision-making. The indirect effect associated with self-efficacy was significantly different from zero, even after adjusting for demographic characteristics, influence of side-effects, and agreement between desired and actual level of control (À0.15, 95% CI: À0.28, À0.06, Po0.01) (see Figure 1 for information regarding all pathways tested in the meditational analysis).
Decision-making satisfaction
Approximately 34% of the sample reported not being satisfied with the decision-making process, that is, their mean responses on the satisfaction items indicated that they either disagreed or strongly disagreed with statements about being satisfied with the decision-making process. For descriptive purposes, Table 2 contains bivariate relationships between the predictor variables, covariates, and decision-making satisfaction.
Results of the hierarchical multiple regression analysis revealed the relative importance of the different predictor variables for explaining variability in decision-making satisfaction. Demographic characteristics (race, income, education, and marital status) were entered in the first block. This step was not significant (F(8, 116) 5 0.86, P 5 0.55). Next, we entered agreement between preferred and perceived level of decisional control. Table 4 contains parameter estimates for the final multiple regression model for decision-making satisfaction. Self-efficacy and optimism were positively associated with decision-making satisfaction (B 5 0.46, P o0.001 and B 5 0.25, P o0.001, respectively). When all the variables were included in the equation, being Black was associated with reporting less satisfaction with the decision-making process (B 5 À0.22, P o0.05). Again, the effect of race was attributable to a suppressor effect and is discussed in the Discussion section. The addition of treatment decision-making selfefficacy to the decision-making satisfaction model resulted in a 28.9% reduction in the effect of dispositional optimism on satisfaction with decision-making. A formal test for mediation revealed that the indirect effect associated with self-efficacy was significantly different from zero even after adjusting for demographic characteristics, influence of side-effects, and agreement between desired and actual level of control (0.10, 95% CI: 0.04, 0.17, Po0.01) (see Figure 2 for information on all pathways tested in the meditational analysis).
Difficulty and satisfaction distinct outcomes
As would be expected, treatment decision-making satisfaction and difficulty significantly co-varied (r 5 À0.42, Po0.001). One might question whether optimism and self-efficacy predicted both difficulty and satisfaction, or whether they were simply accounting for variability that was common to the two outcome variables. We tested whether including the alternate outcome variable as a covariate (i.e. difficulty was included as a covariate in the satisfaction model) altered the results of the final, fully adjusted multiple regression models. Inclusion of treatment decision-making satisfaction as a covariate in the difficulty model rendered influence of side-effects non-significant. All other previously significant predictor variables remained significant. When treatment decision difficulty was added to the fully adjusted satisfaction model, all of the originally significant predictors remained significant with the exception of race.
Discussion
This study examined the relationship between dispositional optimism/pessimism or the generalized tendency to expect positive or negative outcomes in important domains of life, self-efficacy, or confidence in making the PCa treatment decision and PCa patients' treatment decision-making difficulty and satisfaction [18] . As predicted, dispositional optimism and treatment decision-making self-efficacy predicted both treatment decision-making satisfaction and difficulty, with self-efficacy partially mediating the effects of optimism on the two outcomes. These results were found after controlling the effects of race, income, education, marital status, agreement between patients' preferred and perceived level of decisional control, and self-reported influence of side-effects on their decision.
This study contributes to a growing body of literature that attests to the importance of optimism to psychological and health-related outcomes [18, 38] . Furthermore, along with previous studies that have found that a person's level of optimism influences his or her engagement in the cancer treatment decision-making process and treatment decisional uncertainty; results of the present study demonstrate the importance of optimism in predicting people's ability to cope with cancer treatment decision-making [24] . To our knowledge, the present study is the first to demonstrate that treatment decision-making self-efficacy partially mediates the effects of optimism on treatment decision-making and provides evidence of the relative importance of optimism and self-efficacy for treatment decisionmaking satisfaction and difficulty. In combination, the two factors accounted for 15% of the sample's variability in treatment decision-making difficulty and 26% of the variability in treatment decisionmaking satisfaction. Evidence suggests that under stressful circumstances, such as making a lifechanging cancer treatment decision, optimistic individuals have a more robust sense of their capacity to meet the challenge and that this sense of self-efficacy is partly responsible for the protective effects of optimism on treatment decision-making satisfaction and difficulty.
Of note, in contrast to previous research with breast cancer patients, agreement between preferred and perceived (actual) levels of decisional control did not predict to either decision-making satisfaction or difficulty [30] . This was the case despite the fact that the rate of agreement between preferred and perceived decisional control (responses were concordant in 67% of patients) was similar to the median level of agreement (60%) reported for 22 studies reviewed by Kiesler and Auerbach in which both preferred and perceived decisional control were assessed [39] .
In the multivariate models, but not the bivariate models, being Black was associated with reporting greater treatment decision-making difficulty and less satisfaction. Blacks scored significantly higher on optimism than Whites t(123) 5 2.150, P 5 0.033 and race emerged as a predictor of perceptions of the decision only when controlling for patients' optimism. The race effect was attributable only to those patients who scored below the median on optimism. Black patients scoring below the median on optimism reported more difficulty in making the decision (t(88) 5 2.063, P 5 0.042) and marginally less satisfaction with the decision (t(89) 5 1.78, P 5 0.079) than Whites scoring below the median on optimism; among patients scoring above the median there were no Black-White differences on measures of treatment difficulty or satisfaction.
Strengths, limitations, and future directions
Participants in the study were a convenience sample of Black and White patients recruited from two Midwestern medical centers. Future research should employ a larger, geographically, and racially diverse sample in order to test the generalizability of the present results and identify sociodemographic groups that may be at risk for treatment-making difficulty or dissatisfaction Patients completed the survey after they had made their treatment decision, but prior to treatment. This helped avoid response contamination by patients' treatment experiences. Although this was the most appropriate window for assessing treatment decision-making satisfaction and difficulty, ideally we would have assessed treatment decision-making self-efficacy before patients had made their treatment decisions in order to directly test the causal relationship between self-efficacy appraisals and treatment decision-making experiences. We do know, however, that extensive previous research has demonstrated that selfefficacy appraisals causally influence behavior [40] . Similarly, it may have been advantageous to have assessed preferred level of decisional control before patients consulted with physicians regarding treatment options and made their decision, as these experiences could have contaminated patients' responses, or patients may have had difficulty distinguishing between the items used to assess preferred and actual decisional control. The latter may be the lesser of the two concerns as a significant proportion (33%) of patients responded to the items differently, suggesting that they had been able to distinguish between them.
The major challenge for future research in this area will be to develop interventions to help reduce PCa treatment decision-making difficulty. The first challenge is to identify those at risk. A face-valid, efficient method of identifying those with greater likelihood of having difficulty making the decision may be to gauge patients' decision-making selfefficacy by asking how confident they are in their ability to make the decision.
Previous efforts to improve provision of information about PCa and PCa treatment to patients and their family members, and help patients align their treatment decision with their preferences and values have involved the development and use of decision aids [41] . Medical decision-aids also have the potential to reduce the psychological burden of the cancer treatment decision. Some have shown to increase decision-making self-efficacy, increase decision-making participation, satisfaction with the decision-making process and decrease decisional conflict [42] . With a few exceptions, however, decision-aids have not been designed with the express intent of increasing decision-making selfefficacy [43] . Increasing perceptions of self-efficacy, or confidence in one's ability to accomplishing challenging goals has repeatedly proven a valuable component of interventions to increase performance and coping under stressful circumstances, including making difficult decisions [44, 45] . Given the importance of decision-making self-efficacy to decision-making difficulty and satisfaction, future efforts might incorporate or augment information and exercises designed to boost decision-making selfefficacy. The design of these interventions should draw on basic research that has identified factors that influence self-efficacy perceptions, including previous successes, observing successes by comparable others, somatic and affective information believed to be related to the challenge at hand, persuasive information concerning one's capacity for success, enduring beliefs about the self, and perceived complexity of the challenge [46] . Strategies to enhance decision-making self-efficacy might include the following: (1) One might provide vicarious mastery experiences to patients by describing patient anecdotes that model successful decisionmaking strategies and outcomes. (2) One might provide information that normalizes treatment decision-making anxiety to prevent these cues from being interpreted as signs of difficulty or uncertainty. (3) One might outline goals that represent incremental steps toward making the final decision. When a task is broken into smaller steps, success with incremental goals can boost self-efficacy [47] . (4) Providers may be able to help identify barriers such as low health literacy or family conflict that would result in early decision-making failures or anxiety and erosion of self-confidence.
In sum, the present study demonstrates that patients' personality can play a significant role in the cancer treatment decision-making process. Both optimism and self-efficacy for making the treatment decision were significant predictors of decision-making satisfaction and difficulty. These findings provide a rationale for developing decision-aids or similar interventions that will increase decision-making self-efficacy in patients at risk for decision-making difficulty and, or, low decisionmaking satisfaction.
